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AMENDED CLAIMS 

[received r.;. ;ae international Bureau on 14 NUudi 1998 ,14 03 98r 
original chums 1 S anicnuej' pew -him* 1 0 ^ -,h i j ■ 

uw.j. i.eu .iaun> | added, icmaming claims unchanged i3 paecsj) 

combining satd PSA expressing ceils with a candidate drug m the presence of 
methyl trienolone or dihydrorestosteronc lor sufficient time for detecuble expression of 
said enzyme; 

Ivsing said PSA expressing ceils ,o prov.de a iysate and adding ,he substrate of said 

enzyme to said Iysate: and 

detecting the level of expression of said enzyme as compared to the level of 
expression in the absence of said candidate druc. 

7. A method according to Claim 6. wherein said PSA expressing ceils axe 
LNCaP cells and said enzyme is luciferase. 

S. A method according to claims i or o. wherein the prostate specific ant.een 
enhancer comprises a sequence encompassing nucleotides between about -5824 to' about - 
3738 of the upstream region of the PSA gene, wherein the enhancer exhibits enhancer 
activity. 



9. A method according to claims 1 or 6. wherein the prostate specific antigen 
enhancer is contained within a polynucleotide fragment of about 5.8 ldloba.es from about ■ 
.824 to about M of the upstream region of the PSA gene, wherein the enhancer exhibits 

enhancer activity. 

10. A method according to cia,m 1 0. where.n the promoter comprises a sequence 
encompassing nucleotides between about -560 to about +7 of the PSA gene. 

1 1. A method for screening compounds for the treatment of prostate cancer 
employing cells comprising an expression construct, said expression construct compnsina 
an enhancer of a prostate-specific gene and a promoter and a reporter eene whose 
expression product provides a detectable signal, wherein sa.d reporter C ene ,s under the 
transcriptional control of sa.d enhancer, said method comprising the steps of: 

a. combining .said cciis w.th a candidate compound for a sufficient time for 
detectable expression of said reporter gene: and 

b) detecting the level of expression of said reporter gene as compared to the level 
ot expression in the absence of said candidate compound. 
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12. A method according to claim 1 1. wherein said reporter gene expresses an 
enzyme. 

13. A method according to ciaim 12. wherein said enzyme is luciferase. 

14. A method according to ciaim 13. wherein said detecting comprises: 
lysine said ceiis: and assaying said lysate for luminescence. 

1 5. A method according to ciaim 1 1 . wherein said enhancer is an enhancer region 
of the human prostate specific antigen (PSA) gene. 

16. A method according to ciaim if. wherein the prostate specific antigen 
enhancer comprises a sequence encompassing nucleotides between about -5824 to about - 
3738 of the upstream region of the PSA gene, wherein the enhancer exhibits enhancer 
activity. 

17. A method according to ciaim 1 1. w-'nerein said enhancer from the human 
glandular kallikrein \hKLK2) gene. 

1 8. A method according to ciaim 1 7. wherein the >:I\LK2 enhancer comprises a 
sequence encompassing nucleotides about 1 to about 9765 of SEO ID N'O.l or active 
fragments thereof. 

19. A method according to claim 17. wherein the i:\LK2 enhancer comprises a 
sequence encompassing nucleotides about 5976 to about °620 of SEO ID NO:l or active 
fragments thereof. 

20. A method according to claim 17. wherein the : :KLK2 enhancer comprises a 
sequence encompassing nucleotides about 6S59 to about S f > 2 7 of SEQ ID NO: 1 or active 
fragments thereof. 

21. A method of any of claims i 7 to 20. wherein *.he promoter is an hKLK2 
promoter. 

22. A method of any of claims 1 1 to 21. wherein -.he ceil> are mammalian. 
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23. A method of ciaim 22. wherein the mammalian cells express prostate specific 
antigen. 

24. A method of ciaim 22 or 23. wherein the cells are prostate. 

25. A method or claim 24. wherein the prostate cells contain an endogenous 
androgen receptor. 
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PROSTATE CANCER DRUG SCREENING 

TECHNICAL FIELD 
Hie present invention relates to screening methods tor identifying compounds useful 

in the treatment of prostate cancer. 

BACKGROUND 

Prostate cancer is the fastest growing neoplasm in men with an estimated 244.000 new 
cases in the United States being diagnosed in W0>. of which approximately 44.000 deaths will 
result. I lormonul ablation therapy, either surgically or chemically with anti-androgens. is the 
main stay of treatment for advanced carcinoma of the prostate. However, androgen ablation 
therapy failed within 12-18 months with the disease becoming androgen independent. 
Following the failure of androgen therapy, the median patient survival time is eight months. 
Other approaches to treating prostate cancer - external radiation, radioactive seed therapy, 
cryotherapy, etc.- are directed toward organ confined disease of the prostate and are unable to 
treat metastatic tumors. 

The prostate-specific antigen i PSA), a member of the human kallikrein gene family, is 
a Mr - 34.000 chymotrypsin like protein that is synthesized exclusively bv normal, 
hyperplastic, and malignant prostatic epithelia. Hence, the PSA's tissue-specific relationship 
has made it an excellent biomarker for identifung benign prostatic hyperplasia ( BPH) and 
prostatic carcinoma iCaP). hereinafter CaP. Normal scrum levels of PS A in blood are 
typically below 5 ng/ml. with elevated levels indicative of BPH or CaP. Serum levels of 200 
ng'ml have been measured in end-stage metastatic CaP. 

Another member of the kallikrein gene family, human glandular kallikrein- 1 ihGK-i 
or hKLK2, encoding the hK2 protein), shares a number of characteristics with PSA. First, 
both arc expressed exclusive!) in the prostate and are up-regulated by androgens primarily by 
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transcriptional activation. Wolf el al. ( I c >92) \folvc. Endocrinol. 6:753-7^2. Morris i 1^89) 
Clin Exp. Pharm. Physiol, i 6:345-35 1 : Qui et al. i 1 990} ./. ['rot. 1 44: ! 550- 1 556: Young et al. 
< !<W2> Biochem, 31:818-824. Second. hKLK2 and PSA mRNAs are synthesized and co- 
local i/.e only in prostatic epithelia. Third. hKLK2 and PSA exhibit a high degree of amino 
acid sequence identity. Schedlich et al. ( 1987) DXA 6:429-437. Fourth, they have similar 
regulatory elements. There is approximately 80% nucleotide sequence identity between PSA 
and hKLKJ in the 5*-flanking region from -300 to -i relative to the transcription initiation silo. 
Young et al. (1992) Biachem. 31:818-824. Each promoter contains an androgen responsive 
element (ARE): their respective ARJZ's differ from one another by only i nucleotide. 
Schedlich et al. (1987) DXA 6:429-437; Murtha et al. (1903) Biochem. 32:6459-6464. 

The levels of hK2 found in various tumors and in the serum of patients with prostate 
cancer differ substantially from those of PSA. Circulating hK2 in different relative 
proportions to PSA has been detected in the serum of patients with prostate cancer. 
Charlcsworth et al. (1997) ('rology 49:487-493. Expression ofhK.2 has been detected in each 
of 257 radical prostatectomy specimens analyzed. Darson et al. ( 1997) I rolos>y 49:857-862. 
The intensity and extent of hK2 expression, detected using specific antibodies, increased from 
benign epithelium to high-grade prostatic intraepithelial neoplasia (PIN) and adenocarcinoma, 
whereas PSA and prostate acid phosphatase (PAP) displayed an inverse pattern of 
immunoreactivity. Darson ct al. (1997) Urology 49:857-862. Indeed, it has been reported that 
a certain percentage of PSA-negative tumors have detectable hK2. Tremblay et al. ( 1 997) Am. 
.}. Pathol. 150:455-459. 

As mentioned above, both PSA and hKLKJ genes are up-regulated by androgens 
primarily by transcriptional activation. Androgen induction of gene expression requires the 
presence of an androgen receptor (AR). Typically, an androgen diffuses passively into the cell 
where it binds AR. The androgen-activated AR binds to specific DNA sequences called 
androgen-responsive elements ( ARJZs or ARE sites). Once anchored to an ARE. the AR is 
able to regulate transcriptional activity in either a positive or negative fashion. Lindzcy et al. 
(1904) Vitamins and Hormones 49; 383-432. 
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The AR belongs to a nuclear reeenor superfamily whose members are believed to 
lunctum primarily as transcription factors that regulate gene activity through binding to 
speeinc DNA sequences. hormone-responsive elements. Carson-Jurica et al. (1990) Endocr. 
Rev. 1 1 : 2U 1-220. This ramil> includes the other steroid hormone receptors as well as the 
thyroid hormone, the retinoid acid and the vitamin D, receptors. The progesterone and 
glucocorticoid receptor are structurally most closely related to the AR. Tilley et al. (1989) 
Proc. XaiL Acad Set. USA 86: 327-331; Zhou et al. 1 1994) Recent Prog. Harm. Res. 49: 249- 
274: and Lindzcy et al. (1994) J 77. Harm. 49; 3S3-432. 

The AR gene itself is a target of androgenic regulation. In the prostate cancer cells 
lines PC3 and DU145. which do not express an endogenous AR. androgenic up-reguiation of 
AR cDNA expression occurred in the transfected cells. Dai et al. (1996). Androgenic up- 
regutation of AR mRNA and protein was observed in PC 3 cells that were stably transfected 
with the AR cDNA. suggesting that AR mRNA regulation also occurs when the cDNA is 
organized into chromatin. Dai et al. i 1 996 1. 

The characterization of genes who>.e expression is limited to the prostate allows the 
development of screening methods which can identify substances capable of specifically 
altering the expression of prostate-specific ^enes. 

In the last few years, numerous teenniques have been developed for producing vast 
arrays of potential drug-like compounds. These compounds include not only oligomers, such 
20 as oligopeptides and oligonucleotides, but also synthetic organic compounds based on various 

core structures. In addition, various natural sources have been screened for active compounds, 
such as those found in jungles, the ocean and the like. Thus, there is a great proliferation of 
available compounds for screening for physiological activity. 

The process of identifying prospective compounds having therapeutic activity-is 
25 primarily held back by the absence of useful screening assays. In order for a screening assay 

to be useful, it should be capable of automation, allow for the screening oftarge numbers of 
samples without requiring extensive equipment or housing, be relatively inexpensive, and 
provide for a clear indication of activity. 1 here is. therefore, substantia! interest in identifying 
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new screening assays which would allow tor the screening of compounds which mav have 
therapeutic activity in relation to prostate cancer. 

SUMMARY OF THE INVENTION 
Methods and compositions are provided for screening therapeutic agents for the 
treatment of prostate cancer. The methods employ a PSA expressing stably transformed 
epithelial cell line comprising a construct of the PSA gene enhancer/promoter and a marker 
gene. e.g. luciferase. The ceils are shown to be responsive to the addition of androgen 
agonists and antagonists by the modified expression of the marker gene. The methods also 
employ a cell line derived from the prostate, which cell line is stably transformed with a 
construct comprising a transcriptional control region of a gene, such as PSA or hKLKJ. whose 
expression is substantially limited to cells of the prostate, and a reporter gene. Alterations in 
the levels of reporter gene product in the presence of a candidate agent or compound are 
indicative of a potential therapeutic agent. 

Accordingly, in one aspect, the invention includes a method for screening druus for the 
treatment of prostate cancer employing PSA expressing cells comprising an expression 
construct which comprises a transcriptional initiation region of the prostate specific aminen 
enhancer and a promoter and a gene whose expression product provides a detectable sienal. 
wherein said gene is under the transcriptional control of said transcriptional initiation reizion. 
said method comprising combining said PSA expressing cells with a candidate drug in the 
presence of an androgen for sufficient time for detectable expression of said eene. and 
detecting the level of expression of said gene as compared to the level of expression in the 
absence of said candidate drug. 

In another aspect, the invention provides a method A method for screening druas for 
the treatment of prostate cancer employing PSA expressing cells comprising an expression 
construct which comprises a transcriptional initiation region of the prostate specific antiecn 
enhancer and a promoter and a gene encoding an enzyme which catalyzes a reaction resulting 
in a detectable signal, wherein said gene is under the transcriptional control of said 
transcriptional initiation region, said method comprising combining said PSA expressing cells 
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with a candidate drug in the presence or methyl trienolone or dihydrotestosterone for sufficient 
time for cietectable expression oiVdd enzyme. K sing said PSA expressing cells to provide a 
lysate and adding the substrate of >aid enzyme to said lysatc. and detecting the level of 
expression of said enzyme as compared to the level of expression in the absence of said 
candidate drug. 

In another aspect, the invention provides a method for screening compounds for the 
treatment or prostate cancer employ ing mammalian cells comprising an expression construct, 
said expression construct comprising an enhancer of a prostate-specific gene and a promoter 
and a reporter gene whose expression product provides a detectable signal, wherein said 
reporter gene is under the transcriptional control of said enhancer, said method comprising the 
steps of combining said cells with a candidate compound for a sufficient time for detectable 
expression of said reporter gene, and detecting the level of expression of said reporter gene as 
compared to the level of expression in the absence of said candidate compound. 

BRJEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a bar graph of anti-androeen induction/inhibition on luciferase expression 
by the cell line CN 1013. Figure i A indicating induction by hydroxyilutamide. and Figure IB 
by cyproterone acetate, before i white bars) and after (dark bars) induction with 1 nM R1881. 

Figure 2 is a schematic representation of the hK2 promoter/enhancer region iSFQ ID 
NO: 1 ). The hatched bar represents the promoter region ( Schedlich et al. { 1987): GenBank 
accession number Ml 8 156); the dotted portion (including the solid portion) represents an 
enhancer region: the solid portion represents a smaller region with enhancer activity: and the 
transcription initiation site is indicated by a bent arrow. 

Figures 3A and 3B are bar graphs of testosterone analog R1881 induction of hKLK2 
promoterenhancer-driven luciferase expression in LNCaP (human metastatic prostate 
adenocarcinoma) cells. LNCaP ceils were transfected with reporter gene constructs, incubated 
in the presence or absence of inducer, and. 48 hours after transfection. luciferase activity was 
measured. Figure 3A shows induction, expressed in relative light units (REU) per ug total 
protein, of luciferase expression h\ the HKLK2 promoter-containing construct CN299 
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(stippled bars) or by the hKLKJ promoterenhancer-containing construct CN322 (solid bars) in 
the presence of 0 nM or 0.5 nM R 1 8 8 1 . Figure 3B shows the fold induction calculated bv 
comparing CN322 RLL'aig protein with CN299 Rl.l.'.ug protein in the presence of 0.5 nM 
RI881. 

5 Figures 4 A and 4B are bar graphs of the concentration dependence of Rl 88 1 -mediated 

induction of hKLK2 promotcr/enhancer-driven luciferase expression. LNCaP cells were 
transfected with CK322 and cells were incubated in various concentrations of Rl SS I . Cells 
were harvested 48 hours after transfection and luciferase activity was measured. Ficure 4A 
shows luciferase activity, expressed as RLL ug protein, from cultures incubated in the 

ID presence of 0. 0.01. 0. 1. 1. or 10 nM R1881. Figure 4B shows fold induction calculated bv 

comparing RLU/jig protein at a given concentration to RLLVug protein at 0 nM RI881. 

Figure 5 is a bar graph showing induction of luciferase activity as a function of time of 
incubation with Rl SS 1 . LNCaP cells were transfected with CN322 and cells were incubated 
in medium containing 0.5 nM R188I for various periods of time, after which luciferase 

1 5 activity was measured. 

Figure 6 is a bar graph depicting the cell type specificity of hKLKJ promoter enhancer- 
driven luciferase expression. LNCaP or 293 (human embryonal kidney i cells were transfected 
with CN299 or with CN322 plasmid constructs and incubated in the absence or the presence 
of 1 nM RI88I. Cells were harvested 48 hours post transfection and luciferase activity was 

20 measured. Fold induction was calculated by comparing RLU/ug protein with and without 1 

nM Rl 88 1 . 

Figure 7 is a bar graph depicting the activity of the hKLKJ enhancer/promoter in 
various cell lines. Various cell lines were transfected with either CN322 or CX355. and. after 
an overnight incubation in complete medium, were incubated in the presence or absence of 
25 R1881. CN'35 - contains a 3.8 kb fragment trom approximate! v -6200 to approximately -2400 

of the HKLK2 enhancer fused to the minimal HKLK2 promoter to control luciferase expression. 
The cell lines used were: OVCAR. human owirian adenocarcinoma; 2 (1 3. transformed human 
primary embryonal kidney; PC3. human grade IV prostate adenocarcinoma; LNCaP. 
metastatic human prostate adenocarcinoma. 
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DESCRIPTION OF THE SPEC1KIC EMBODIMENTS 
Methods are provided for screening compounds for therapeutic effect anainst prostate 
cancer. The methods comprise adding the compound in an appropriate medium to PSA 
producing cells into which has been stably introduced a genetic construct comprising the 
enhancer promoter of the prostate-specific antigen ( PSA) w ith a structural gene under the 
transcriptional regulation of the PSA enhancer promoter. 

Alternatively, the methods comprise adding the compound in an appropriate medium 
to cells, preferably derived from the prostate, into which has heen stably introduced a uenetic 
construct comprising a transcriptional control region of a prostate-specific gene with a 
structural gene under the transcriptional regulation of the prostate-specific gene transcriptional 
control region, which structural gene provides for a detectable, quantifiable signal. Examples 
of prostate-specific genes include, but are not limited 10. PSA and hKLK2. By measuring the 
effect of the candidate compound on the level of signal observed as compared to a basal level, 
one can evaluate the potential of the compound as a therapeutic agent for the treatment of 
prostate cancer. Particularly, anti-androgenic activity can be evaluated as indicative of 
therapeutic effects for prostate cancer, although any compound which modifies the expression 
of a prostate-specific gene, whatever its mode of action, may be considered a candidate 
compound. 

Cells which are suitable for use in the screening methods of the present invention are 
mammalian ceils in which at least one prostate-specific gene is expressed in the ceils. 
Prelerahl> . the cells are prostate cells, more preferably expressing endogenous androgen 
receptor, even more preferably prostate epithelial cells expressing endogenous androcen 
receptor. Preferably, the cells employed display expression of the prostate-specific gene 
whose transcriptional control region, in whole or in part, is contained within the construct used 
to stably transform the ceils. Alternatively, the cells need not be derived from the prostate as 
long as the normal function of the transcription regulatory elements of the prostate-specific 
gene is maintained. This may be achieved, for example, by co-iransfeetmg the cell with a 
gene encoding a product necessary for the normal function of the promoter/enhancer region of 
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the prostate-specific gene, for example, if the promoter enhancer region of the prostate- 
specific gene is inducible by androgen, it may be necessary to co-iransieet into the cells a 
construct which encodes and allows expression of a gene encoding an androgen receptor. 

Androgen receptor" as used herein refers to a protein whose function is to specifically 

5 bind to androgen and. as a consequence of the specific binding, recognize and bind to an 

androgen response element (ARE), following which the AR is capable of regulating 
transcriptional activity. The AR is a nuclear receptor that, when activated, binds to cellular 
androgen-responsive element! s). In normal cells the AR is activated by androgen, but in non- 
normal ceils (including malignant cells) the AR may be activated by non-androgenic agents. 

10 including hormones. Encompassed in the term "androgen receptor" are mutant forms of an 

androgen receptor, as long as the function is sufficiently preserved. Mutants include androgen 
receptors with amino acid additions, insertions, truncations and deletions, as long as the 
function is sufficiently preserved. 

The term '"prostate-specific gene" as used herein indicates a gene whose expression is 

1 5 substantially limited to ceils of the prostate, in particular to prostate epithelial cells, and whose 

expression is substantially undetectable in normal cells derived from tissues other than the 
prostate. 

The term "transcriptional control region" as used herein encompasses enhancers, 
promoter elements and or any other nucleotide sequence which controls the level of 

20 transcription of a coding region. 

The prostate-specific gene whose transcription control region is opcrably linked with a 
reporter gene may or may not be one whose expression in prostate cells or cell derived from 
the prostate is inducible, but preferably is inducible. The term "inducible gene" is used herein 
to indicate a gene which is normally transcriptionally silent in prostate cells or whose 

25 expression is substantially undetectable, and whose expression, in the presence of an 

appropriate inducing agent, is increased at least 10-fokl. more preferably at least about 10- to 
about 50- fold, even more preferably about 50- to about 1^0-fold. relative to expression in the 
absence of the inducing agent. 
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An inducing agent can nc am compound uhich is added to the growth environment of 
the cell and which, upon contact with and or entry into the cell, results in the expression of a 
specific gene or set of genes, for the purpose* of the present invention, an "appropriate 
inducing agent" is one which specifically induces the expression of a gene which is operably • 
linked to a reporter gene. For example, both PSA and hKLKl enhancers are inducible with 
androgen. An example of an inducing agent used is R 1881. a testosterone analog. 

In one embodiment, the cells which are employed in the screening are stable prostate 
cancer cell lines which express PSA. particularly based on the LNCaP cell line, which are 
cells derived from a metastatic tumor isolated from a lymph node. This cell line has been 
established for an extended period of time, stably maintains expression of PSA. and is readily 
grown in conventional media. 

In this embodiment, the subject cells are produced by introducing an expression 
construct into a stable prostate cancer cell line expressing PSA at least a level of 10 to 20 
ng/mL per lO 1 ' cells per day. The expression construct comprises as the transcriptional 
initiation regulatory region, the PSA enhancer with the PSA promoter or a different promoter 
region, usually the PSA promoter. The 5' non-coding region of the PSA gene may include the 
region from 0 (the site of transcription initiation) to -6000 or may be truncated, to provide 
only those sequences essential for the enhancer region and the promoter region. Thus, the 
particular regions include the enhancer active sequences between -5824 and -3738 with the 
promoter active region, for the PSA gene, the region from about -560 to t7. 

In another embodiment, the cells employed arc mammalian cells (preferably prostate 
cells, even more preferably LNCaP cells* and the expression construct comprises, as the 
transcriptional initiation regulatory region, an hK2 enhancer with a promoter which may be an 
UKLK2 promoter or a heterologous promoter. The 5* non-coding region of the hKLKl gene 
may include the region from -33 (relative to the site of transcription initiation ) to -12.014 or 
may be truncated to provide oniy those sequences essential for enhancer function and/or 
promoter function. Particular regions include an approximately 1 .7 kb enhancer active 
fragment from -5155 to -3387 -lative to the transcription start site (nucleotides 6859 to 8627 
of SEQ ID NO: 1 >. with the promoter active region being the region from about -600 to about 
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-.v relative to the transcription start site (from about t 1420 to 12047 ol'SEQ ID NO: I I. The 
ON A sequence as such can vary in length and or nucleotide sequence as long as the requisite 
function is maintained. 

This transcription initiation regulatory region may then be joined to a marker gene 
which provides for a detectable, desirably quantifiable, signal. Of particular interest are genes 
which provide for luminescence, such as luciferase. aequorian. (3-galaetosidase. 
chloramphenicol acetyl transferase, etc. In addition, one may provide for a marker for 
.selection comprising a constitutive transcriptional initiation region and an antibiotic resistance 
aene. e.g. nco. In this way. one may select for those cells which have the expression construct 
stably integrated. 

Marker genes, or reporter genes, which may be employed are known to those skilled in 
the art and include, but are not limited to. luciferase: aequorian i i.e.. green fluorescein protein 
from Aequorea victoria): |}-galactosidase:. chloramphenicol acetyl transferase: 
immunologically detectable protein "tags" such as human growth hormone: and the like. See. 
for example. Current Protocols in Molecular Biology i FA!. Ausubel et aL eds.. 1987) and 
periodic updates. Any assay which detects a product of the reporter gene, either by directly 
detecting the protein encoded by the reporter gene or by detecting an enzymatic product of a 
reporter gene-encoded enzyme, is suitable for use in the present invention. Assays include 
colorimetric. fluorimeiric. or luminescent assays or even, in the case of protein tags, 
radioimmunoassays or other immunological assays. Many of these assays arc commercially 
available. 

The construct may be prepared in accordance with conventional ways, introducing 
each of the components of the construct into a ptasmid by employing convenient restriction 
sites. PGR (polymerase chain reaction) to introduce specific sequences at the termini, which 
may include providing for restriction sites, and the like. After the expression construct has 
been prepared, it may be introduced into the cells by any convenient means. 

Methods for introducing the expression construct Into the cells or cell lines include 
transfection. complexing with cationic compounds, lipofectior.. electroporation. and the like. 
The cells may be expanded and then screened for the presence of the expression construct. 

10 
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Where an antibiotic resistance gene has been introduced, the ceils may be selected lor 
antibiotic resistance and the antibiotic resistance cells then screened for luminescence under 
appropriate conditions. In the absence of the antibiotic resistance, the cells may be directly 
screened ibr luminescence. Conveniently, the assay for luminescence is performed on a Ivsate 
using conventional reagents. 

After selecting clones v.hieh demonstrate high levels of luciferase activitv when 
activated, the induction ratio may be further enhanced by performing limiting dilution with the 
cells and screening the resulting clones, in this manner, the induction may be at least 20 fold 
when induced with an inducing agent such as 0. ! - 1.0 n\l R1881. preferably at least about 50 
fold, and more preferably at ieasi about 100 fold. Usually, the induction will not exceed about 
500 Ibid. 

When the prostate-specific gene used to transform the cell is hormone-inducible. cells 
are desirably grown in hormone-free medium, e RPMI medium supplemented with 10% 
fetal bovine serum. 100 units ml penicillin and 100 ug/ml streptomycin, and assaved in 
hormone spiked medium, e.g. 10°o strip-serum RPMI with hormone. Desirably, the cells 
should not have been passaged more than about 50 times, more desirably not more than about 
25 times. 

The luminescence may be determined in accordance with conventional commercial 
kits. e.g. enhanced luciferase assay kit {Analytical Luminescence Laboratory. MI). The cells 
may be distributed in multtuell plates which can be accommodated by a luminometer. A 
known number of cells is introduced into each one of the w ells in an appropriate medium, the 
candidate compound added, and the culture maintained for ai least 12 hours, more usually at 
least about 24. and not more than about 60 hours, particularly about 48 hours. The culture is 
then U sed in an appropriate buffer, using a non-ionic detergent, e.g. 1% triton X-100. The 
cells are then promptly assayed. In conjunction with the candidate compound, an inducing 
compound, e.g. androgens, v. ill also be added such as methyl trienolene <R1 881 >. or 
dihydrotestosterone ( DMT). The concentration of these inducing agents will vary depending 
upon the nature of the agent, run will be sufficient to induce expression. The concentration 
with R1881 will generally he in the range of about 0.1 - 10 nM. preferably about 1 nM. 
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Any other technique tor detecting the level of luminescence may be used. The 
particular manner of measuring luminescence is not critical to the invention. 

The following examples are offered by way of illustration and not bv wav of 
limitation. 

EXAMPLES 
EXAMPLE 1 

Preparation and testing of PSA-Luciferase constructs 
Materials and Methods 

Cells and Culture Methods. LNCaP cells were obtained at passage 9 from the 
American Type Culture Collection < Rockville. MD). LNCaP cells were 1 maintained in RPMI 
1640 medium I 'RPMI) supplemented with 10% fetal bovine serum (FDS; Intergen Corp.). 100 
units/in L of penicillin., and 100 units/tnL streptomycin. LNCaP cells being assayed for 
luciferase expression were maintained in 10% strip-serum i charcoal'dcxtran treated fetal 
bovine serum to remove T3. T4. and steroids: Gemini Bioproduct. Inc.. Calabasas. CA) RPMI. 
The cells were periodically tested for the production of PSA which was consistently above 20 
ng/mL per day. 

Selection for a stably integrated plasmid DNA was performed in RPMI medium 
containing 04 18 CGibcoBRL. NY). The level of G418 in RPMI was decreased from 500 to 
100 ng/mL after selection of the parental LNCaP clones for evaluation: these clones were 
maintained in 100 ug/mL G4I8 at all limes prior assaying. Subclones hav ing enhanced 
luciferase activity were obtained from the parental cell line by the method of limited dilution 
cloning. 

PSE-Luciferase (CM) Plasmid Constructs. The luciferase gene from Photinus pyralis 
from the plasmid p.lD206 (de Wet et aL Molecular and Cellular B\alag\ (1987) 7:725-737) 
was excised by cleavage with restriction enzymes Ilindlll and BamHI. then ligated into 
similarly cleaved pUC18. This piasmid was then cicaved with Ilindlll and Kpnl again to 
remove the luciferase fragment which was then iigated into similar!) eiea\ed pBluescript 
KSIK-M (Stratagene). The resulting plasmid was designated LB7S. The 5.8 kb Hindlll 
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fragment containing the PSA upstream region was excised from the piasmid CNO 
iSchuur et al.../. Biol. Clwm i l^to) 2" ; :7043-705 1 \ and ligated to Hindi 1 1 -cleaved LB78. A 
clone was selected with the cap ste of the PSA gene in die PSA gene fragment adjacent to the 
beginning or' the luciierasc gene to drive its synthesis. The resulting clone ua^ designated 
5 CN1 ( PSE-Luc >. 

Transfcviions of LM \tP f dis For transactions. LNCaP cells were plated out at a cell 
density of 5 x 10"' cells per 6-cm culture dish (Falcon. NJ) in complete RPMI. DNAs were 
introduced into LNCaP cells aftc: beiny compiexed with a 1 1 molar lipid mixture of N-fl- 
12 J-dioleyloxyjpropykV. A'. V-trinietylammonium chloride (DOTAP; Avanti Polar Lipids. 

10 AL) and diolcoyl-phosphatidvlctiunolamine (DOPE: Avanti Polar Lipids. AL r. DNA/lipid 

complexes were prepared in ^rum-free RPMI at a 2/1 molar ratio. Tvpicallv. S uu (24.2 
nmolei ol'DNA was diluted into 2o0 ul. of incomplete RPMI and added dropwise to 50 nmole 
oi transteeting. lipids in 200 uL ^ f RPMI with gentle vortexing to insure homogenous mixing 
of components. The DNA/lipid complexes were allowed to anneal at room temperature for 15 

1 5 minutes prior to their addition to LNCai > cells. Medium was removed from LNCaP cells and 

replaced with 1 mL of serum-free RPM! followed by the dropwise addition of DNA/lipid 
complexes. Cells were incubaiea with complexes for 4-5 hours at 37°C. 5% CO. Medium 
was removed and cells washed once wim PBS The cells were then trypsinized and 
resuspended in 10% strip-serum RPMI > phenol red free i. Cells were repiated into an opaque 

20 'to-well tissue culture plate < Falcon. NJ i at a cell density of 40.000 cells/well per 100 uL 

media and assayed. Varying amounts of drugs (e.g. androgens and anti-androsjensi were 
added Id hours later and assayed for luciierasc activity 32 hours thereafter. 

Generation of a stably transfected cell line expressing lueiferase was accomplished by 
co-iransfecting the piasmid pci)N.\3 wi;h PSE-Luc. The neomycin gene of pcDNA3 confers 

25 resistance to the antibiotic G4 1 S. allowing selection of stably transfected LNCaP cells. 

LNCaP cells were co-transfeeica with PSE-Luc and pcDNA3 as described for transient 
translations. Briefly. 1 ug ofrc:)\'A3 and 1-10 ug of PSE-Luc were diluted into 200 uL of 
RPMI and compiexed with tv... ;v..>lur equivalents of DOTAP DOPE ( 1 :1 1 in 200 uL RPMI. 
Addition of DNA to lipids w^ a: ipwi^- with gentle vortexing to homogeneously mix the 
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samples. After annealing the complexes for 1 5 minutes, they were added dropwise to LNCaP 
cells in 1 mL RPM1 and incubated overnight 1 12 hours) at 37 ? C. Media/DNA-lipid 
complexes were removed from the tissue culture plates and supplemented with complete 
RPMf containing 500 ug/mL G418. The selection media was kept at 50(Vug mL G-H8 for 
5 three weeks before being lowered to 250 ugmL. G418 resistant colonies appeared after tour 

weeks and were allowed to grow until visible by eye. upon which colonies were trvpsinized 
(0.25% trypsin) and transferred to a 24 well tissue culture piate. followed bv further 
expansion. Clones were assayed for luciferase expression after the\ had reached 5-5 x 10" 
cells. Screening identified the clone CN101 3 which was selected for further studw A clone 5- 

10 10 fold more active than CNI0I3. designated CN 101 3.7. was obtained by subcloning the 

parental line once by limiting dilution. 

Induction and Assaying of Transient and Stable PSE-Luc LXCaP ( 'ells. For both 
transient and stably transfected LNCaP cells, a variety of androgens and anti-androuens - 
methyl trienoione f R 1 88 i , DuPont NEN). dihydrotestosterone t DHT. Sigma), cyproterone 

15 acetate CCA and hydroxytlutamide (Ho-Flu)-- were used to induce expression of the luciferase 

reporter gene. Androgens or anti-androgens were prepared at 3x concentrations in 10% strip- 
serum RPMI and added as 50 uL aliquois to each well of die 96-ueil plate. Cells were 
incubated with cither androgens or anti-androgens for 48 hours before assaying. Assavs were 
done in triplicate or quadruplicate. The concentration of dihydrotestosterone I DHT) was 

20 measured by the Testosterone ELISA Kit (Neogen Corporation). The assay has 100% cross 

reactivity with DHT. 

In the case of stably transfected PSF.-Luc/LNCaP clones, media was removed and cells 
washed with PBS (2 x 20 mL). The clonal cells were then maintained in 10% strip-serum 
RPMI (phenol red free) for 24 hours prior to trypsinizing and replatinc into an opaque 96-well 
25 plate - 40.000 cells/well per 100 uL media. Cells were allowed to become adherent overnight 

before the addition of either androgens or anti-androgens. Incubation of clonal cells in strip- 
serum RPMI prior to induction with drugfsi substantially lowered background luciferase 
expression. 
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[he iueiierase assay of both transient ana siably transacted cells was performed in the 
same manner. A tier induction of cells with androgens or anti-androgens for 48 hours, media 
was removed and 50 uL of lysis reagent added ni.l M potassium phosphate buffer at pH 7.8. 
I".'. Triton X-100. I m.M dithiothreitoL 2mM EDTAi to each well. Cells were assayed within 
15 minutes of lysis or stored at -80 = C until analysis. Storage of cell Ivsates at -80 C C for five 
days or less did not result in significant loss of luciferase activity. 

The Enhanced Luciferase Assay Kit (Analytical Luminescence Laboratory MI) was 
used to quantitate the extent of luciferase activity from PSE-Luc transfceied LNCaP cells. A 
Dy naiech 3000 Qh-well plate luminometer < Dvnatech. \ A) was used to measure the amount of 
light venerated from the assay. The instrument was run in the Enhanced Plash Mode, 
employing a dual injector system for substrate addition. Optimal assay conditions and 
Luminometer parameters were as follows: addition of 60 uL of Substrate A ( buffer). 1 second 
delay, addition of 60 uL of Substrate B ducirerin reagent ). 1 second delay, integrate signal for 
3 seconds. The results are depicted as the integral sum in relative light units (RLL'^i. The 
extent of induction b> nndrogens/anti-androgens. e.g. fold induction, was determined bv: told 
induction = RLUs fx n\l drus>]/RLl\\ fit n\I drusij 

CMV-Luc/LW \tP Cell Line. Transections of the control plasmid. CMV-Luc. into 
LNCaP cells were done in the same fashion as for PSE-Luc. The stable cell line CKM006. 
containing CMV-Luc. was obtained by selection \wth G4I8. The luciferase assay was 
performed as described above. 

Results 

Transient Trunsfections of LXCuP CelL \uih PSE-Luc. The effectiveness of utilizing 
PSE-Luc in transient transfections as a transcription screening assay for auonist/antaconist 
type molecules was examined in LNCaP cells. This transcription assay was evaluated for its 
use in a %-well format The androgens, methyi trienolonc (R1S81) and dihydrotestosteronc 
tDHTi. were used to induce different degrees of luciferase expression under the control of the 
prostate-specific enhancer. 
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The inducibtlity of PSE-Luc by the synthetic androgen R18S1 in transient!} 
trans looted LNCaP cells was determined. Cells were plated in;o an opaque %-weil plate at a 
cell density of 4 x l() J eel Is/ we 11 per 100 uL. followed by 50 uL of a 5x media solution 
containing either Rl 88 1 or DMT. Cells were incubated for 48 hours, lysed and assayed for 
luciferase expression. The extent of induction was determined by dividing the amount of 
luciferase expression ( RLUs) at X nM hormone by the amount of expression without 
hormone. At 0 nM R1881. luciferase expression in transtected LNCaP cells was similar to 
background levels (approximately 1-5 RLUsi. The addition oi 1-50 nM R1881 resulted in an 
approximately 275 fold induction of luciferase expression (3.OOQ-3.500 RLUs) over 
uninduced transtected cells. Peak levels of luciferase expression were obtained at 1 nM 
R1881. which closely corresponds to physiological levels of androgen. Variations in the 
amount of DNA. Lipid complexes used in transient transfections resulted in comparable 
results, however lower DNA concentrations (e.g. 1 and 2 ug I )NA) gave smaller RLL : values 
after induction. Lastly. %CV varied ranging from 10-30%. 

" A second androgen, dihydrotestostcronc (DMT), was c aluated for its inducibility of 
transiently transfected LNCaP cells. DHT is a naturally occurring human androgen and the 
reductive analog of testosterone. The extent of fold induction increased with increasing 
concentration of DHT. Peak levels of approximately 100 fold were obtained over the 
background value of 25 RLUs for DIIT concentrations of 100 and 200 nM (e.g. 2.500-3.000 
RLUsi. A comparison of R1881 and DHT shows that approximately 100 fold more DHT is 
required relative to 111 881 to obtain comparable luciferase activity. The difference in fold 
induction between die two androgens, e.g. HH) vs. 250 fold induction, can be explained by a 2 
fold higher background signal for the DHT (12 vs. 25 RLUsi. which likely resulted from the 
particular experimental procedures employed. However, the o\erall peak expression levels 
stimulated by the two androgens are comparable. The higher concentration of DHT required 
to achieve the same luciferase expression levels obtained with Rl 881 is addressed later. 

Androgen and Anti-undrogcn Responsiveness of Stahi- Tnmsteeied PSE-Luc. LXCuP 
Cell Line. LNCaP cells were co-transfected uith PSE-I uc at:,; pcDN A3 containing the 
neomvein gene. LNCaP clones containing both genes were selected with G41 8 and examined 

1* 
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tor luciferase expression after injection with either androgen or ami -androgens. As in the 
ea.se of transient transfections \\\u\ PSH-Lue. the assay is evaluated in die %-well format for 
high throughput screening (FITS) .T potential agonist/antagonist. 

The hormones R1881 ana DHT were utilized to screen for andronen-responsive 
LNCaP clones containing the PSI-Luc genes. Two clones, designated CN1010 and CNI013, 
exhibited luciferase activity upon incubation in InM R1S81 and were characterized further 
with varying concentrations of R i S8 1 and DI IT. The androgen-responsiveness profile of 
CX 1013 is similar to that obtained for transient transfections. Peak values of R 1881 induction 
were obtained at physiological ie\els 1 0.1 - I nMi. while DHT required 100-200 fold greater 
amounts for comparable expression The EC\ ( , of R 1881 in CN 1013 was 0.075nM. 

The luciferase responsi\ cness of CN1013 to anti-androgens. hydroxytluiamide (HO- 
Flui and cyproterone acetate iC\ pro. A), as well as their antagonist behavior to R 1881 (1 nNh 
induced cells was evaluated. Incubation of CN 101 3 with either anti-androgen resulted in 
luciferase expression levels similar to that obtained for R 1881. but onlv at elevated 
concentrations of 100-1.000 fold higher i Figures 1 A and IB): zero or minimal expression was 
observed at physiological concentrations. The anti-androgens ability to inhibit luciferase 
expression after induction with 1 r.M R1881 is also shown in Figure 1. At all anti-androgen 
concentrations examined, there w.is neither inhibition nor induction of luciferase expression 
after R1881 had been added. The addition of other non-steroidal intracellular receptor ligands 
unrelated to the androgen receptor, i.e. retinoic acid ( RA). did not result in either induction or 
inhibition of CN 1013. 

The intra-assay %CVs of me stable cell tine CN 101 3 typically varied between 5-10%. 
W hile the initial characterization o\ CNM013 resulted in %CV slightly higher than 10%. later 
experiments were able to lower the intra-assay %CV to an acceptable range {Figures 1 A and 
IB». Transient translation assay > >ielded %C\\of 10-30%. whereas stable cell line assays 
iCN 1 01 3 L yielded %CYs of 5-1 f) V 

Metabolism or Dihvdroie.u >sierone (DHTi in C.Y/"/ J Cell Line. The higher levels of 
DMT needed to induce luciferase expression in cither CXI 01 3 or transient transfections was 
investigated. The decrease of DHT concentration in CN 1013 cells was measured kineticaily 
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utilizing the Testosterone ELISA Kit by Neogen Corporation < 100% cross reactivitv with 
DHT). The metabolism of Df I I occurs rapidly within 1-4 hours of addition to CM 01 3 cells, 
while the DHT concentration remained constant when unexposed to CN101 3 cells. The half 
life of 10 nM DHT in CN10I3 cells was calculated to he approximately 1.1 hours. The 
metabolized product was not identified. 

While the overall lucif erase expression levels between transient translations and 
CM0I3 are similar 1 3000-4000 RLUs). the extent of fold induction upon androgen addition is 
approximately 5-10 times lower in the latter case due to significant background signal (e.g. 
100-200 RLUS). The larger background signal is a result of the requirement of growing 
CM013 in hormone containing RPMI. Incubation of CN 1013 in 10% strip-serum RPMI 
(minus hormone l prior to plating into 96-welI plates lowered background signal moderated, 
further decreases in overall luciferase expression wore observed with passage number of the 
cell line. A comparison of the RLUs at passage 5 and 15 showed an approximate 3-5 fold 
decrease in luciferase expression, however the overall level of induction remained identical. 

The decrease in luciferase expression of CNM0I3 with increasing passage number 
resulted in the need to select subclones having enhanced expression levels. Subclones oi'PSH- 
Lue/LNCaP were obtained from the parental cell line CNM013 by limiting dilution. Screening 
of these clones produced a single active clone, designated CM 01 3.7. which was 5-10 times 
more active than the parental cell line yielding 100-200 fold induction with R1881. 

Luciferase Expression of'CX/l '-Luc/Lh'CaP Stable Cell Line. LXCaP clones 
containing the CMV-Luc gene were screened for stable expression of the luciferase gene (i.e. 
selection of stable ceil line). A 3-4 fold increase in expression levels over the uninduced cells 
was observed upon the addition of 10-1000 nM androgen. A similar androgen stimulation of 
CMV-Luc expression in transient transaction of LNCaP cells was reported by Pang et a!.. 
Hum. Gene Ther. < 1995) 6: 14 1 7-1426. The slight increase in expression levels was attributed 
to cell proliferation resulting from increased R1881 addition. 
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EXAMPLE 2 

Construction of reporter constructs in which expression of reporter genes is under the 
con tro I of the h KL K2 5 '-Jhin k in» region 

To assess the function of the D\A segment containing the enhancer, a series of 
constructs was generated by inserting the hKLK2 5 '-Hanking region, shown schematically in 
Figure 2. upstream of the luciferase reporter gene. The activity of these fragments was 
compared with that of CN290. a piasmid with the full hKLK2 promoter (-605 to -33 ) driving 
the expression of firefly luciferase. The constructs are as follows: 

i it • To clone the hKLK2 full promoter an approximately 600 bp fragment was amplified with 

the oligonucleotides 41.1 no. I and 42. 1 00 2 i 5*-GAT C .\C COG T GC TC'A CGC CTG 
TAA TCTCAT CAC-3' .SDj ID NO:2). PinAi site underlined). 42.100.2 corresponds to 
the upstream region of the nKLKJ promoter. The PGR product was then cloned into 
pGEM-T vector I Promcgai to generate CN294. 

15 

• CN299 is a piasmid containing the luciferase coding segment driven by the full hk'LK2 
promoter. The full promoter region was released from C\294 by Ncol-SacI digestion and 
ligatcd into a similarly cut pGL3-Basic < Promega) to generate CN299. 

2u • CN322 is a piasmid containing the entire Mrucmral gene of firefly luciferase driven by the 

human hKLK2 promoter and the other ail regulatory elements. The entire 12 kbps hk'LK2 
5"-llanking region was excisea from CN312 by Sacli/Spel digestion and ligated into 
SacII Spei digested pGL?-liasic to produce CK322. 

- ? * t'N'324 is a luciferase construct containing the hKLK2 minimal promoter drivina the 

luciferase coding region. The minimal hKLK2 promoter was released from CN317 bv 
Ncoi-Sael digestion and ligatcd into a similarly cut pGL3-Basic to eenerate CN324. 
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• CN3-5 is the same as CN3Z4. except thai a Xhol site (instead of ;i PinA! site) was created 
at the 5' end of the minimal promoter. 

♦ CN355 was created by digesting CN340 with Xhol and KpnI. The released fragment 
(-3.8 kbpsj was Hgated into CN325. upstream of the minimal promoter. 

EXAMPLE 3 
Effects of the HKLK2 5 '-flanking region 

To determine the effect of the 12 kbp 5 '-Hanking sequence on promoter activ ity. 

two constructs were created: CN299 and CN322. The hKI.K2 promoter was cloned upstream 

of the luc gene to create CN299. as described in Example 2. The entire 12 kbp sequence 

upstream of the HKLK2 gene (including the promoter) was cloned upstream of the luc gene to 

create CN322. as described in Example Z. Each construct was then used to iransfect LNCaP 

cells. The media in half of the dishes was supplemented with 0.5 nM R1881. The cells were 

harvested 48 hours post transfection and the luciferase activity was measured. Figures 3 A and 

313 summarize the data and demonstrate that CN322 has higher activity than CN299. At both 

R1881 concentrations tested. CN322 had higher activity than CN299. At 0 nM. CN322 was 

1 2 fold more active than CN299. At 0.5 nM. CN322 was approximately 36 fold more active 

than CN299. These data suggest that the 12 kb 5 '-flanking sequence contains an enhancer and 

that this enhancer is also androgen responsive. 

EXAMPLE 4 
Characterization of the HKLK2 enhancer 

The results of the previous experiment (Example }) suggested that the luciferase 

activity of the putative enhancer found in CN322 responded in an androgen dependent 

manner. To determine if the hKLK2 5 '-Hanking sequence did indeed contain an androgen 

responsive element, two experiments were conducted, hi the first experiment. LNCaP cells 

were transfected with CN322. the transformants were incubated in medium containing various 

concentrations of RISK 1. and hours after transfection. Iucifera.se jcii\ii> was measured. 

The results are summarized in Figures 4A and 4R. In short. CX322 responded to the 
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testosterone analog R 1 8 8 1 in a concentration dependent manner. Peak induction of activity 
uas estimated at 1 nM R1881 . about v fold over the 0 n\l activity. 

In the second experiment, the effeci of time of incubation in the presence of Rl 88 1 on 
the activity of the 12 kb 5"-t unking sequence was assessed. LNCaP cells were transtected 
uith CX322 and incubated u>r \arious periods of time in the presence of 0.5 nM R1881 before 
harvesting. The results are summarized in Figure 5. The peak luci (erase activity was seen at 
hi) hours post transfection. but the overall upward trend seemed to plateau ai about 48 hours 
post transfection. 

To summarize these two experiments, it seemed that the hk'LK2 enhancer appears to 
be androgen responsive and peak induction of luc activity takes place somewhere between -18 
and 60 hours post transfection. 

EXAMPLE 5 
Tissue specificity of the hKLK2 enhancer 

Knowing that the PSA enhancer is tissue specific, a series of experiments was 
conducted to determine if the same was true tor the hKLK2 enhancer. In the first experiment. 
LNCaP cells ta PSA-producing prostate cancer cell line) and 293s (a human embryonic kidney 
cell line) were transtected with CN'299 or CN'322 (Example 2). Half of the dishes were 
supplemented with 1 nM Rl SSI. and the cells were harvested 48 hours post transfection. The 
LNCaP cells transtected with CN322 exhibited a 17 fold induction of activity in the presence 
of 1 nM R1SS1 when compared to the background activity at 0 nM R188L The 293s 
transtected with CN322 shoucu a reduction of luciferase activity in the presence of 1 nM 
R1881. CN299 exhibited a 2-3 fold induction in the presence of 1 nM R1881. and a reduction 
of activity in the 203 cells. The results of this first experiment are summarized in Figure 6. 
The results of this experiment again support the conclusion that the hKLK2 enhancer is 
androgen inducible. 

Results of earlier experiments indicated that a putative hKLK2 enhancer may he 
between the Apal site at approximate!) -6200 bp and the Xhol site at approximately -2400 bp 
of the !tKLK2 enhancer. This 3.S kbp fragment was fused upstream of the minimal hKLK2 
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promoter and then cloned upstream of die iuc gene, creating CN355. A variety of cell lines 
were transfected with CN322 or CN355 b> incubating them with the complexes in complete 
media overnight. The complexes were then aspirated and the media was replaced with 
stripped serum media. The media in half of the plates was supplemented with 1 n.M RI881. 
I'hc cells were then harvested 48 hours after the removal of die DNA-lipid complexes and 
tested for luciferase activity. The results are summarized in Figure 7. 

CN322 gave almost a 100 fold induction of activity in the presence of 1 nM Rl 881 in 
the LNCaP cells. CN355 exhibited a 35-fold induction of activity under the same conditions. 
All of the other cell lines, including the prostate-derived cell line PC 3. showed little androgen 
inducibility. In fact. CN322 and CN355 showed only about a 1-2 fold induction in any of the 
other cell lines. Although the PC3 cell line is prostate derived, it lacks an androgen receptor. 
To further delineate the sequences required for enhancer activity, the construct CN3 7C > was 
made, which has. in addition to a minimal HKLK2 promoter, the region from -5155 to -3412 
drivinu expression of the luciferase gene. Using the same assay methods described above, this 
construct nave approximately 54-fold induction of luciferase activity in the presence of 

inducing agent R1881 . 

These data show that the minimal enhancer constructs CN3 55 and CN3" 1 ) retained 
some of the activity of the full 12 kbps 5*-tlanking sequence, indicating that part of the 
putative hKLK2 enhancer is between the Apal and Xhol sites previously described above. The 
data also support the conclusion that the hKLK2 enhancer is androgen responsive and that its 
activity is restricted to cell lines containing an androgen receptor. 

It is evident from the above results that simple and rapid screening methods are 
provided for determining activity of compounds in inhibiting proliferation of prostate cancer. 
The methods employ cells which are stable, can be easily grown, and can be used in a 
conventional format to identify the activity of specific compounds. The results are at least 
semi-quantitative, and allow for high throughput screening with automated equipment. 

All publications and patent applications mentioned in this specification are herein 
incorporated by reference to the same extent as if each individual publication or patent 
application was specifically and individually indicated to be incorporated by reference. 
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The invention now being fully described, it will he apparent to one of ordinary skill 
the art mat many changes and modifications can be made thereto without departing from th< 
spirit or scope of the appended claims. 
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ii- iiifgrmat:::; ezr seo. id nc:I: 

SEQUENCE CKAiACTEHISTICS : 
>k- LENGTH : base pairs 

,3} TYPE: nuclei 2 acid 
\Z) 3TPANDEDHESS : single 
.D) TOPOLOGY: Linear 

>>:i! SEQUENCE DESCRIPTION : SEC ID 110:1: 

GAATTCAGAA, ATAGGGGAAG *J7 7GAGGA-.3 GACAC7GAA2 77AAAGGGGA 7ACAGTGATT 6 0 

3GT77A777G TCTTCTCTTC A2AACATTGG 7GC7GGAGGA A77CCCACCC TGAGGTTATG 120 

AAGATG7CTG AACACCCAAC A I AT AG C ACT GGAGATATGA GCTCGACAA.G AGTTTCTCAG 130 

CCACAGAGAT 7GACAGCCTA J3 3CAGGAGG ACACTGTACG CCAGGCAGAA TGACATGGGA 240 

ATTGCGCTCA CGATTGGCTT I-AAGAAGCAA GGACTGTGGG AGGTGGGCTT TGTAGTAACA 3 00 

AGAGGGCAGG GTGAACTCTG AT FCC 3 AT GG GGGAATGTGA TGGTCCTGTT AGAAATTTTT - 260 

CAAGCTGGCA G3GAA7AAAA I23ATTACGG TGAGGACC73 TGGAGGGCGG CTGCCCCAAC 42 0 

T G AT AAAGG A AATAGCCAGG 733GGGCC7T TCCCATTGTA G3GGGGACAT ATCTGGCAAT 480 

AGAA.GCCTTT GAGACCCTTT A3GGTACAAG 7AC7GAGGCA GCAAATAAAA TGAAATCTTA 54 0 

TTTTTCAACT 77ATACTGCA T 3 3GTGTG AA GATATATTT3 TTTCTGTACA GGGGG7GAGG 6 00 

3AAAGGAGGG GAGGAGGAAA 37TCCTGCAG G7CT3GT773 G7CT7GTGAT CCAGGGGG7C 66 0 

TTGGAACTAT 77AAAT7AAA 71 AAA7TA-A ACAAGCGAC7 37T7TAAAT7 AAATT AAAT T 720 

AAAT T AAATT T7ACTTTATT TTATC7TAAG TTCTGGGCTA CATGTGCAGG ACG7GCAGCT 780 

7TG77ACA7A GG7AAACG7G 7 3 2CATGGTG G7TTGCTGTA C3TATCAACC CAT C AC C TAG 840 

GTATTAAGCC 7AGCATGCAT 7A3CTGTTT7 TCCTGACGCT CTCCCTCTCC CTGACTCCCA 900 

CAACAGGCCC CAGTGTGTGT 7 3TTCCCC7C CCTG7GTCCA 737GT7CTCA TTGTTCAGCT 96 0 

CCCAC7TATA A3TGAGAACA T3TGGTG777 GG7TT7C7G7 TTCTGTGTTA GTTTGCTGAG 102 0 

GATAATGGCT TCCACCTCCA 73 3ATGTTCG TGC AAAGG AC G7GATCTTA7 TCTTTTTTAT 1080 

GGTTGCATAG AAATTGTTTT 7A3AAATCCA ATTGATAT7G 7A7TTAAT7A CAAGTTAATC 114 0 

TAATTAGCAT ACTAGAAGAG A 7 T AC AG AAG A7ATTAGG7A CATTGAATGA GGAAATATAT 1200 

AAAA7AGG AC GAAGGTGAAA 7 AT TAG G TAG GAAAAGTATA A7AGTTGAAA GAAGTAAAAA 12 6 0 

AAAAT A7G C A 7 3 AG T AG C AG AA 7G T AAAAG AGG7GAAGAA C3TAATAGTG ACTTTTTAGA 132 0 

CCAGA7TGAA G3ACAGAGAC A 3 AAAAA T T T TAAGGAATT3 CTAAACCATG TGAGTGTTAG 13 80 

AAGTACAG7C AAT AA C ATT A AAGCCTCAGG AG GAG AAAAG AATAGGAAAG GAGGAAATAT 14 4 0 

GTGAATAAAT AG TAG AG AC A 7 3TTTGATGG AT7TTAAAAT A7TTGAAAGA CCTCACATCA 1500 

AAGGATTCAT ACCGTGCCAT 7 3AAGAGGAA GATGG AAAAG CCAAGAAGCC AGATGAAAGT 156 0 

TAG AAAT ATT ATTGGCAAAG 77TAAATG77 AAAAGTCCTA GAG AG AAAGG ATGGCAGAAA 162 0 

TATTGGCGGG AAAG AA T G C A 3AACCTAGAA T AT AAAT T C A T3CCAACAGT TTGGTAGTGT 15 80 

GCAGCTGTAG CC7TTTCTAG A 7 AAT AC ACT ATTGTCATAC A7CGCTTAAG CGAGTGTAAA 174 0 

ATGGTCTCCT CACTTTATTT A7TTATATA7 TTATTTAGTT TTGAGATGGA GCCTCGCTCT 130 0 

GTCTCCTAGG C7GGAGTGCA A7AGTGCGAT ACCACTCAC7 3CAACCTCTG CCTCCTCTGT 136 0 

TCAAGTGATT 77CTTACCTC AGCCTCCCGA G7AGCTGGGA TTACAGGTGC GTGCCACCAC 192 0 

ACCCGGCTAA TT7TTGTATT 777TG7AGAG ACGGGG7T7T 32CATGTTGG CCAGGCTGGT 198 0 

CTTGAACTCC 7GACA7CAGG 73ATCCACCT GCCTTGGCCT CCTAAAGTGC TGGGATTACA 2 04 0 

GGCA7GAGCC ACCGTGCCCA A33ACTTTAT TTATTTT7TA T7TTTATTTT T AAATT TC AG 2100 

C7TCTATTTG AAAT AC AG GG 33CACATATA TAGGATTGTT A2ATGGGTA7 ATTGAACTCA 2160 

3GTAGTGATC A7ACTACCCA A IAGGTAGGT TTTCAACCCA C7CCCCCTCT TTTCCTCCCC 2 22 0 

ATTCTAGTAG 73TGCAGTGT 27ATTGTTCT CATG7TTATG 737ATGTG7G CTCCAGGTTT 22 30 

AGCTCCCACC 737AAGTGAG AA2G7GTGG7 ATTTGATTT7 373TCCCTGT GTTAATTCtC ^340 

TTAGGAT7AT G33TTCCAGC 72CATTCA7A TTGCT3TAAA 33A7ATGAT7 2ATTTTTCA7 2400 

GGCCATGCAG TATTCCATAT 7 J 3 GT AT AG A TCACATTT7C 77TCTTTTTT TT7TTTGAGA 2460 

CGGAG7CTTG 277TGCTGCC 7A3GC7GGAG TGCAGTAGCA 33ATCTCGGC TCACTGCAAG 2 520 

CTTCACCTCC G3GGT73ACG 7 3ATTCTTCT GTCTCAGCTT 23CAAGTAGC TGGGACTACA 2530 
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GGCGCCCGCC ACCACGTCCG GCTAATT77T 77G7GTGTTT T TAG TAG AG.-. TGGGGGTTTC 26 4 0 

ACTG73T7AG CGAGGATGGT CTTGATCTCC TGACCTTGTG GTGCAGGTGG GTGGGTCTCG 2 7 00 

CAAAGTGGTG G GAT TAG AG G GGTGAGCCAC TGGGCCCGGC C CAT A TAT AG GACATTTTGT 2 760 

7TAACCAATC CACCATTGAT GGGCAAGTAG GTAGATTCCA 7GGA7TCCAC AGTTTTGCTA 2 3 20 

TTGTGTGCAG TGTGGCAGTA G AC AT A TG AA TG.AATGTGTC TTTTTGGTAT AATGA7TTGC 28 8 C 

ATTCCTTTGG GTATACAGTC ATTAATAGGA GTGCTGGGTT GAAC GGTGGC TCTGTTTAAA. 2 94 0 

ATTCTTTGAG AATTTTCCAA ACTGTTTGCC ATAGAGAGCA AACTAATTTA CATTTCCACG 3 00C 

AACAGTATAT AAGCATTCCC TTTTCTCCAC AGCTTTGTCA TCATGGTTTT TTTTTTTCTT 3 06 0 

TATTTTAAAA AAGAATATGT TGTTGTTTTC CCAGGGTACA TGTGCAGGAT GTGCAGGTTT 312C 

GTTACATAGG TAGTAAACGT GAGCCATGGT GGTTTGCTGC ACGTGTCAAC CCATTACCTG 3 ISO 

GGTATGAAGC CCTGCCTGCA TTAGCTCTTT TCCCTAATGC TCTCACTACT GCCCCACCCT 3 2*10 

CACCCTGACA GGGCAAACAG ACAACCTACA G.AATGGGAGG AAATTTTTGC AATCTATTCA 3 300 

TCTGACAAAG GTCAAGAATA TCCAGAATCT ACAAGGAACT TAAGCAAATT TTTACTTTTT 3360 

AATAATAGCC ACTCTGACTG GCGTGAAATG GTATCTCATT GTGGTTTTCA TTTGAATTTC 34 2 0 

TCTGATGATC AGTGACGATG AGCATTTTTT CATATTTGTT GGCTGCTTGT ACGTCTTTTG 3 4 80 

AGAAGTGTC7 CTTCATGCCT TTTGGCCACT TTAATGGGAT TATTTTTTGC TTTTTAGTTT 3 54 0 

AAGTTCCTTA TAGATTCTGG AT ATT AG ACT TCTTATTGGA TGCATAGTTT GTGAATACTC 3600 

TCTTCCATTC TGTAGGTTGT CTGTTTACTC TATTGATGGC TTCTTTTGCT GTGCCGAAGC 3 660 

ATCTTAGTTT AATTAGAAAC CACCTGCCAA TTTTTGTTTT TGTTGCAATT GCTTTTGGGG 3 72 0 

ACTTAGTCAT AAACTCTTTG CCAAGGTCTG GGTCAAGAAG AGTATTTCCT AGGTTTTCTT 37 6 0 

CTAGAATTTT GAAAGTCTGA ATGTAAACAT TTGCATTTTT AATGCATCTT GAGTTAGTTT 3 84 0 

TTGTATATGT GAAAGGTCTA CTCTCATTTT CTTTCCCTCT TTCTTTCTTT CTTTCTTTTC 3 900 

TTTCTTTCTT TCTTTCTTTC TTTCTTTCTT TCTTTCTTTC TTTCTTTTTG TCCTTCTTTC 3 96 0 

TTTCTTTCTT TCTC7TTCTT TCTCTCTTTC TTTTTTTTTT TTGATGGAGT ATTGCTCTGT 4 02 0 

TGCCCAC-GCT GCAGTGCAGC GGCACGATCT CGGCTCACTG C.AACCTCTGC CTCCTGGGTT 4 08 0 

CAACTGAT7C TCCTGCATCA GCCTTCCAAG TAGCTGGGAT TATAGGCGCC CGCCACCACG 414 0 

CCCGACTAAT TTTTGTATTT TTAGTAGAGA CGGGGTTGTG CCATGTTGGC CAGGCTGGTT 42 00 

TGAAACTCCT GACCTCAAAC GATCTGCCTG CCTTGGCCTC CCAAAGTGCT GGGATTACAG 4 260 

GTGTGAGCCA CTGTGCCCAG CCAAGAATGT CATTTTCTAA GAGGTCCAAG AACCTCAAGA 4 320 

TATTTTGGGA CCTTGAGAAG AGAGGAATTC ATACAGGTAT TACAA3CACA GCCTAATGGC 4 3 80 

AAATCTTTGG CATGGCTTGG CTTCAAGACT TTAGGCTCTT AAAAGTCGAA TCCAAAAATT 444C 

T T T AT AAAAG CTCCAGCTAA GCTACCTTAA AAGGGGCCTG TATGGCTGAT CACTCTTCTT 4 500 

GCTATACTTT ACACAAATAA ACAGGCCAAA TATAATGAGG CCAAAATTTA TTTTGCAAAT 4560 

AAATTGGTCC TGCTATGATT TACTCTTGGT AAGAACAGGG AAAATAGAGA AAAATTTAGA 46 2 0 

TTGCATCTGA CCTTTTTTTC TGAATTTTTA TATGTGCCTA CAATTTGAGC TAAATCCTGA 46 8 0 

ATTATTTTCT GGTTGCAAAA ACTCTCTAAA GAAGAACTTG GTTTTCATTG TCTTCGTGAC 4740 

ACATTTATCT GGCTCTTTAC TAGAACAGCT TTCTTGTTTT TGGTGTTCTA GCTTGTGTGC 4 8 00 

CTTACAGTTC TACTCTTCAA ATTATTGTTA TGTGTATCTC ATAGTTTTCC TTCTTTTGAG 4 86 0 

AAAACTGAAG CCATGGTATT CTGAGGACTA GAGATGACTC AACAGAGCTG GTGAATCTCC 4 92 0 

TCATATGCAA TCCACTGGGC TCGATCTGCT TCAAATTGCT GATGCACTGC T3CTAAAGCT 4 980 

ATACATTTAA AA.CCCTCACT AAAGGATCAG GGACCATCAT GGAAGAGGAG G AAA C AT G AA 504 0 

ATTGTAAGAG CCAGATTCGG GGGGTAGAGT GTGGAGGTCA GAGCAACTCC ACCTTGAATA 5100 

AGAAGGTAAA GCAACCTATC CTGAAAGCTA ACCTGCCATG GTGGCTTCTG ATTAACCTCT 516 0 

GTTCTAGGAA GACTGACAGT TTGGGTCTGT GTCATTGCCC AAATCTCATG T7AAATTGTA 52 2 0 

ATCCCCAGTG 77CGGAGGTG GGACTTGGTG GTAGGTGATT CGGTCATGGG AGTAGATTTT 52 8 0 

CTTCTTTGTG GTGTTACAGT GATAGTGAGT GAGTTCTCGT GAGATCTGGT CA7TT AAAAG 5340 

TGTGTGGCCC CTCCCCTCCC TCTCTTGGTC CTCCTACTGC CATGTAAGAT ACCTGCTCCT 54 0 0 

GCTTTGCCTT CTACCATAAG TAAAAGCCCC CTGAGGCCTC CCCAGAA^CA GATGCCACCA 54 6 0 

TGCTTCCTGT ACAGCCTGCA GAACCATCAG CCAAT7AAAC CTCTTTTCTG T A. T AAA T T A C 552C 

CAGTCTTGAG TATCTCTTTA CAGCAGTGTG AGAACGGACT AA7ACAAGGG TCTCCAAAAT 5580 

7CCAAGTTTA TGTATTCTTT CTTGCCAAAT AGCAGGTATT TAG CAT AAA T CCTGTCCTTA 56 4 0 

GGTCAAA.CAA. CCTTGATGGC ATCGTACTTC AATTGTCTTA CACATTCCTT CTG.AATGACT 5700 

CCTCCCCTAT GGCATATAAG CCCTGGGTCT TGGGGGATAA TGGCAGAGGG G7CCACCATC 5 760 
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7TGTC733CT GCCAC37GA3 A lACGGACAT 33C7TCTG7T GG7AAG7C73 TAT7AAATGT 5B2 0 

7TC7T7CTAA GAA-AC7GGA7 7737CAGC77 377TC77T3G CC7C7CAGCT TCCTCAGACT 5380 

77GGGG7AGG TTGCACAACC :73CCCAGCA C 3AAACAAAT GTTTAATA7G ATAAA.TATGG 5 94 0 

ATAGATATAA TCCACATAAA 7AAAAGC777 7GGAGGGCCC TCAA7AA77G TTAAGAGTGT 6 0 00 

AAATGTGTCC AAAGATGGAA AATG777GA3 A_AC7ACTGTC CCAGAGATTT 7CCTGAGTTC 5 06 0 

7AGAG7GTGG GAA7A7AGAA ::7GGAGC77 GGC77C7TCA GCC7AGAATC AGGAGTA7GG 6120 

3GCTGAAGTC TGAAGC7TGG :77CAGCAG7 77GGGGTTGG C7TCCGGAGC ACATATTTGA 6180 

3ATG773CGA CTG7GA7T73 3337TTGG7A T773C7CTGA ATCC7AA.7GT CTGTCCT7GA 5 2 4 0 

3 3 CATC 7 AG A ATCTGAAA7C T 77GGTCAGA AT7CTATTAT CTTGAGTAGG ACATCTCCAG 5 3 00 

7CC7GGTTC7 GCC773TAG3 3 :*7GGAGTC7 G7A37CAGTG ACCCGGTCTG GCATTTCAAC 5 360 

77CATA7ACA GTGGGC7A73 777TGG7GCA TG77TCAACC AAACAACCGA ATAAACCATT 5420 

AGAACCT77C CCCAC77CC3 7AGCTGCAAT G7TAAACCTA GGAT7TCTGT TTAATAGGTT 64 80 

3ATATGAATA ATTTCAGCCT 3ATCCAAC77 TACATTCCTT CTACCG7TAT TCTACACCCA 6540 

2CTTAAAAA7 GCATTCCCAA 7ATATTGCC7 GGA7TCTACC TATA7ATGGT AATCCTGGCT 66 00 

77GCCAGTT7 CTAG7GCA77 AACATACCTG A777ACATTC 777TACTTTA AAGTGGAAAT 566 0 

AAGAG7CCCT CTGCAGAGT7 3AGGAG77C7 CAAGA7GGCC C7TAC7TC7G ACATCAATTG 5720 

AGATT7CAAG GGAG7CGCCA A3ATCATGC7 CAGG7TCAGT GAT7GCTGGT AGCCCTCATA 6 780 

TAACTCAATG AAAGC7GT7A 7 3CTCA7GGC 7A7GG7TTAT TACAGCAAAA GAATAGAGAT 6 840 

GAAAATCTAG CAAGGGAAGA 37TGCATGGG GCAAAGACAA GGAGAGC7CC AAGTGCAGAG 5 900 

A77CC7GTTG TTTTC7CCCA :-73GTG7GA7 GGAAAGCAGT ATC77C7CCA TACAATGATG 6 96 0 

TGTGATAATA TTCAG7G7A7 73CCAA7CA3 GGAACTCAAC TGAGCCTTGA TTATA77GGA ~02 0 

3C7TGGTTGC ACAGACATG7 33ACCAC377 CA7GGCTGAA CTTTAGTAC7 TAGCCCCTCC 7 080 

AGACG7C7AC AGCTGATAGG :73TAACCCA ACA77GTCAC CATAAA7CAC ATTG77AGAC 7 14 0 

7ATCCAGTG7 GGCCCAAGC7 ::C37GTAAA CACAGGCAC7 C7AAACAGGC AGGA7ATTTC 7 2 00 

AAAA.G C 7 7 AG AGATGACCTC 7JAGGAGC73 AATGGAAAGA CC7GGCC7C7 77GGGCAAGG 7260 

AGAATCCTTT ACCGCACAC7 37CCT7CACA GGG77A77G7 GAGGA7CAAA TG7GG7CA7G 7320 

7GTG7GAGAC ACCAGCACA7 37C7GGC7G7 GGAGAG7GAC T7CTA7G7G7 GCTAACA77G 73 80 

3TGAG7GCTA AG AAA 3 TAT 7 A33CATGGCT 7TCAGCACTC ACAGATGC7C ATC7AATCCT 74 4 0 

CACAACATGG CTACAGGG7 3 3 3CACTACTA GCCTCATTTG ACAGAGGAAA GGACTGTGGA 7 5 00 

7AAGAAGGGG GTGACCAATA 337CAGAG7C AT7CTGGATG CAAGGGGC7C CAGAGGACCA 7 56 0 

7GA77AGACA T7G7C7GCA3 A iAAA77A73 GC7GGATGTC 7C7GCCCCGG AAAGGGGGA7 7 6 20 

3CAC77TCC7 TGACCCCC7A 7 3TCAGA7C7 TGACT7TGAG G7TATCTCAG ACTTCCTCTA 76 3 0 

7GA7ACCAGG AGCCCA7CA7 AA7CTC7C7G 7G7CC7CTCC CCTTCCTCAG TCTTACTGCC 7 74 0 

3ACTCT7CCC AGCTCCATC7 :7AGC7GGCC AGGTG7AGCC ACAGTACCTA ACTCTTTGCA 7 3 00 

3AGAACTATA AATG7GTA73 77ACAGGGGA GAAAAAAAAA AAGAAC7C7G AAAGAGC7GA ^860 

GATTTTACCG ACTTGCAAAC a:\VTAAGC7A ACCTGCCAGT 7TTG7GC7GG TAGAAC7CA7 7 920 

3AGAC7GCTG GGTCAGAGG 2 AAAAGA7777 ATTACCCACA GC7AAGGAGG CAGCATGAAC ^980 

777G7G7TCA CA777GTTCA 37TTGCCCCC CAATTCATAT GGGATGATCA GAGCAGT7CA 3 04 0 

GGTGGATGGA CACAGGGGT7 737GGCAAA.G G7GAGCAACC 7AGGCTTAGA AATCC7CAA7 3100 

CT TATA-AG AA GGTACTAGCA AACTTGTGCA GTC7TTGTAT CTGACGGAGA TATTATCTTT 8160 

ATAAT7GGGT TGAAAGCAGA 3CTACTC7GG AGGAACATAT TGTATTTA7T GTCCTGAACA 3 2 20 

GTAAACAAAT CTGCT3TAAA A7AGACG77A AC7TTATTA7 C7AAGGCAGT AAGCAAACC7 3 2 80 

AGATC7GAAG GCGATACCA7 C7TGCAAGGG TATC7GCTGT ACAAATATGC 7TGAAAAGAT 3 340 

GG7CC AG AAA AGAAAACGG7 A77AT7GCG7 77GC7CAGAA GACACACAGA AACATAAGAG 6400 

AACCATGGAA AATTG7C7C3 7AACACTGT7 CACCCAGAGC CTTCCACTC7 TGTCTGCAGG 346 0 

ACAGTC7TAA CATCC3ATCA 77AGTGTGTC 7ACCACA7C7 GGCTTCACCG 7GCCTAACCA 8 520 

AGAT77CTAG GTCCAGTTC3 :i'ACCA7G77 7GGCAG7GCC CCAC7GCCAA CCCCAGAATA 3530 

AGGGAG7GCT CAGAA7TCC3 A "JGGGACATG GGTGGGGATC AGAACTTC7G GGCT7GAGTG 364 0 

3AGAGGGGGC CCATAGTCC7 73377CCGAA GGAGGAAGAG GC7GGAGG7G AATGTCCTTG 5700 

3AGGGGAGGA ATG7G3GT7C 7 3AAC7C77A AATCCCCAAG GGAGGAGACT GGTAA.GGTCC 5 76 0 

3AGC77CCGA GGTA37GAC3 7 3GGAATGGG C7GAGAGGTC TAAGAATCCC GTATCCTCGG E32 0 

3AAGGAGGGG CTGAAAT7G7 3A3GGG77GA G77GCAGGGG 7T7GT7AGC7 7GAGACTCC7 3 3 80 

7GGTGGGTCC CTGGGAAGCA A33AC7GGAA CCATTGGCTG GAGGG777G3 7GTGAAGGTA 3 94 0 
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A7GGGATCTC C7GA7TC7CA AA33GTCAGA GGACTGAGA3 77GCCCA7GC "T T c 1 x rT - T , 000 
7GA7C7AC7C CT7ACTCCAC 773AGGGTAA TCACCTACTC TTC7AGTTCC .-AAGA-3~ l 0 Z 
GCC7GCGCGA GTATAATCTG CACATGTGCC A7G7CCGGAG G" T OGG G - -^c-A— 
A7CATTCAGC ATC7GCGC7A TG7GGGCGAG GCCGGCGCCA 7G^G7<- A rlr.^r' - 
7A7CCC7GCA GCGCGCCTCT CCC3TCACGT CCCAACCATG GAGC7G7GG- C37GCG-" 
^ CCTGCGT »T3CCKIQC CGGGGCCTS3 7G7CCGA7AA AGATCCTAGA 
*C„.hG^ ACCAGGACTG AAAGGTGCTA GAGAA7GGCC ATA7G7CGC T 3~CCA7GAA~ 
TCTCAAGGAC T7CTGGGTGG AG3GCACAGG AGCC7GAAC7 TACGGGT"T« -CCAGT-r-" 
CTG7CCTCCC AAG7GAG7C7 CCC.-.GATACG AGGCAC7G7G CGAGCA7CAG rr~ CVT r-^ 
ACCACA7C7T GTAACAGGGA C7ACGCAGGA CCC7GA7GAA CACCATGGTG tgtGOTG- 
GAGG3GG7GA AGGCATGGAC 7CCTGTGTGG TCAGAGCCCA GAGGGGG^, TGACGG"T- 
GC-AGGAGGCT GTGGACTGGC 7C3AGAAG7G GGATG7GGT7 GTGTTTGAT7 TC^TCGC" 
AGATAAAG7G C7GGATATAG CA77GAAAAC GGAG7A7GAA GACCAG77AG ^TGGAGG^ 
CAGG7TGGAG 7TGAGTTACA GA7GGGG7AA AAT7CTGC7T CGGATGAG77 TCGGW^r 
CAATC7AAAG G7GG7T7GGG A7GGCATGGC T7TGGGATGG AAA7AGG7T7 G77T77AT^7 
TGGC » GGGAA GGG7G7GGGG AT73AAT7GG G3ATGAAG7A GG777AGT-7 t Ggagaxa ;, 
A7ACATGGAG CTGGC7ATTG CATGCGAGGA TGTGCATTAG 7T7GG7TTGA 7 7T7AAATA 
AAGGAGGC7A 77AGGG7TG7 C77GAATTAG A77AAGTTG7 G77GGGT7GA 7GGG~7^~P 
T7G7GGG7GA 7GTGG77GGA 77G3GC7G7G 77AAA77GG7 77GGG7CAGG 7T7GG' r 7GA 
GG7TA7CA7G GGGA7GAGGA 7A7GC77GGG ACA7GGA77 1 " A^G^7T— TTC' -'g~ 
GAGG3AAA77 TCCTTTCAGA C337CATTCC AGGGAACGAG 7GG77G7G7G GSGGAA^ ".-00 
GGCCAC7GGC TGTGAATATC CC7CTATCCT G37CTTGAAT 7G7GAT7A7C T^CcI- '^ 60 
CTG7C7GC77 CAC7G7ACT7 GGAA77GA7C TG37CAT7CA 3CTGGAAA7G ^GA^i 10^0 
TTGTCAAATT C7TGAGACAC AGC7GGGTC7 GGATCAGCGT AAGCCT7CC7 T^-I 0 ^ 
TTGAACAGA7 GAAATCACAT 777777777G AAAA7CACAG AAA7C77A7A ^.TtSaG ^440 
7GGAC7CT7A 7AA7AAGAG7 TAACACCAGG AC7C7TA77C T7GATTC777 7-TGAGA^ o 00 
CAAAATGAGA T7TCTCAATG C3ACCC7AA7 7C777T7777 7T77777777 r~^~ 0560 
^I™; AG7GG7GTGA TCATA^TCA llHl 

10680 



9120 
918C 
3240 
9300 
?360 
9420 
9480 
9540 
?6 0 0 
96G0 
9720 
9780 
3840 
3900 
9960 
10020 
10080 
10140 



;; C " 2ACCTGC7GG AC77AAGGGA TCCTCCTGCT 7CAGCC7CC7 GAG7AGA7G3 



GGC...CAGG7 GCTTGCCACC ACACCTGGC7 AA7TAAAT7T TTTTTTTT7T T770TAHAGA ' 0740 

AAGGG7CTCA C777G77GCC C733C7GA7C 77GAAC7737 GAC7TCAAG7 Gh77-T^ G ;l B0Q 

CC77GGAC7C CCAAAGCAC7 GGGA77GC7G GCA7GAGCCA C7GACCG7GC 373^77^ Z B s 0 

GC77AA7C77 GGAG7G7ATA AACC7GGC7C C7GA7AGC7A GACAT77CAG TGAGaIgga'g ^9 0 

f^ll^l f GCATGAGG ACAA77C7GA CC7AGGAGGG CAGG7CAACA 33AA7CCCCG 4 0 

CTG i ACC7G7 ACG7TG7ACA GGCA7GGAGA A7GAGGAG7G AGGAGGCGG7 ACCGGAAC- ■ ■■ oil 

CATATTGTTT AGTGGACAT7 GGA7T7TGAA A7AA7AGGGA AC77GG7C7G GGAGAG7CA7 11100 

A777C7GGA7 7GGACAA7AT G73G7ATCAC AAGGTTT7AT GATGAGGGAG A^GTA-7 ""o 
GGGGAACCA7 77TC7GAG7G 7GGAAG7GCA AGAA7CAGAG A3TAGCT0AA 7-CA^CG™ 

7C7AT77CAG GAACATGGTA AGTTGGAGG7 CCAGC7C7CG GGC7CAGACG «3TA^Ag£ A i^O 

7CACAA7CCG A7CAT7C7GA 7A777CAGGG CA7A77AGG7 -340 
AAGG^G7AC 77GGGAC77A GGCACA7GAG AC777G7A77 GAAAA7CAA7 ^77GGGGC~ 



1400 
114S0 
11520 
11580 
11540 



GGCCG7GG7G C7CACGCC7G TAA7CTCATC AC7TTSGGAG ACCGAAG7G" *iiGGATG5'"T 
7GA7C7CAAG AG77GGACAC CAGCC7AGGC AACA7GGCCA GACCC7C7CT ~7 AC AAAAaI 
A77AAAAA77 AGC7GGA7G7 GG73G7GCA7 GCTTGTGG77 7CAGC7A7C7 7~.<3AGGrrr^ 
GACAGGAGAA 7CGG77GAG7 C733GAG77C AAGGCTACAG GGAGCTG^-- T- A rcr-c~7 
^;;^r GC C7G0GAAACA ^TG^ACT GTCTCAGAA7 T7TTTTAAAA AAOAATCAGT • • 700 
^CCCTGTTG ""^XCC 73AGCCTGCC TTTTCT33C7 773TTCC37A ^760 
GA^.-.CkiC7 CCATGATCCA TA33CCCT3C CCAATC7GAC 377ACACG-" -,o. 0 

CCAGAC7GA7 C7AGTA7G7G 7G3AACAGCA AGT337GGG7 37 - IZ-^V;.";;: 

77GG37G73G GAGGGGG773 7C3A3CC7CC AGCA3CA7G3 GgIgGGCCTT ^ "l i0 

l^lll-^ CAGGGCAAGG 3C3C-GGTCC7 GGAGAATGAA G33777A7AG "3CTCCTCA3 ^"oOO 
GGAGGCCCCC CAGCCCCAAA C733A3CACC 7GGCCG7G3.- "A""GGT l' 0 Vn 
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(A) LENGTH : I ■ i;^se pairs 
(3) TYPE: riu:;-::: acia 

;c; stra:idee::h: = £ 3ir.de 

(D) TO FG LOGY: linear 
;>:i) SEQUENCE 2 ZS Z7-. Z ?TIC N : SEQ ID nO:2: 
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CLAIMS 

What is claimed is: 

1 . A method for screening drugs for the treatment of prostate cancer employing PSA 
expressing cells comprising an expression construct which comprises a transcriptional 
initiation region of the prostate specific antigen enhancer and a promoter and a gene whose 
expression product provides a detectable signal, wherein said gene is under the transcriptional 
control of said transcriptional initiation region, said method comprising: 

combining said PSA expressing cells with a candidate drug in the presence of an 
androgen for sufficient time for detectable expression of said gene: and 

detecting the level of expression of said gene as compared to the level of expression in 
the absence of" said candidate drug. 

2. A method according to Claim 1 . wherein said gene expresses an enzyme. 
.V A method according to Claim 2. wherein said enzyme is luciferase. 

4. A method according to Claim 3. wherein said detecting comprises: 

lysine said PSA expressing cells: and 
assaying said lysate for luminescence. 

5. A method according to Claim 1 . wherein said androgen is methyl trienoione or 
dihydrotestosterone. 

6. A method for screening drugs for the treatment of prostate cancer employing PSA 
expressing cells comprising an expression construct which comprises a transcriptional 
initiation region of the prostate specific antigen enhancer and a promoter and a gene encoding 
an enzvmc which catalyzes a reaction resulting, in a detectable signal, wherein said gene is 
under the transcriptional control of said transcriptional initiation region, said method 
comprising: 
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combining sa,d PSA expressing ceils wiih a candidal* drug in the presence oi methyl 
menolone or dihvdrotestosterone lor surnciem time rbr detectable expression oi.aid enzyme: 

i> sing said PSA expressing cells to provide a lysate and adding the substrate oisaid 
enzyme to said lysate: and 

detecting the level of expression of, aid enzyme a, compared to the level ,f expression 

in the absence of said candidate druu. 



7. A method according to Claim 6. therein said PSA expressing celis are LNCaP 
cells and said enzyme is iuciferase. 



ilovinu 



8. A method for screening compounds for the treatment of prostate cancer employ, 
mammalian cells comprising an expression construct, said expression construct comprising an 
enhancer of a prostate-specific gene and a promoter and a reporter gene whose expression" 
product provides a detectable signal, wherein sa,d reporter gene is under the transcriptional 
15 control of said enhancer, said method comprising the steps of: 

a> combining said cells with a candidate compound for a sufficient time tor detectable 
expression of said reporter gene: and 

b I detecting the level of expression of said reporter gene as compared to the level of 
expression in the absence of said candidate compound. 



0. 

enzsme. 



A method according to claim S. wherein said reporter gene expresses ai 



1 0. A method according to claim wherein said enzyme is Iuciferase. 

11. A method according to claim io. wherein said detecting comprise,: 
lys.ng said mammalian cells: and assaying -,d lysate for luminescence. 

1 2. A method according to claim a. wherein said enhancer is an enhancer region of 
the human prostate specific antigen tiene. 
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1 5. A method according to claim 8. wherein said enhancer is on enhancer region of 
the human glandular kallikrein {hKLK2) gene. 

14. The method according to claim 1 1 wherein the hKLK: enhancer encompasses 
nucleotides 1 to 9765 ot'SEQ ID NO: 1 or active fragments thereof. 

i 5. The method according to claim 1 3. wherein the hKLK 2 enhancer encompasses 
nucleotides 5976 to 9620 of SEQ ID NO:l or active fragments thereof. 

10. The method according to claim 1 3. wherein the hKLK: enhancer encompasses 
nucleotides 6859 to 8627 of SEQ ID NO: I or acti\e fragments thereof. 

I 7. The method according to claim i 3. wherein the mammalian cells are prostate 
cells containing an endogenous androgen receptor. 



IS. The method according to claim 13. wherein the enhancer is an hKLK: enhancer 
and the promoter is an hKLK2 promoter. 



WO 9S/0579-- PCTWS97/13888 

AMKXDF.D CL AIMS 

Ireceued b\ ilic Imeni.iimnai Bureau .in 1-4 March lv,y , M u3 9S>- 
..ngmai cla.ms 8-18 amended: r.cvv cla.ms iy-25 udacd: renaming claim, unchanged (J pages,] 

combining said PSA expressing ceils with a candidate drug in the presence 01 

methyl menolone or dihydroiesiosierone for sufficient lime tor detectable expression of 

said enzyme; 

lysine said PSA expressing ceils to prov.de a ivsate and adding the substrate of said 
enzyme 10 said lysate: and 

detecting the level of expression of said enzyme as compared to the level of 
expression in the absence of said candidate drua. 



7. A method according to Claim o. wherein said PSA expressing cells are 
LNCaP cells and said enzyme is iuciferase. 

S. A method according 10 cla.ms 1 or o. wherein the prostate specific antigen 
enhancer comprises a sequence encompassing nucleotides between acout -5824 to about - 
3738 of the upstream region of the PSA gene, wherein the enhancer exhibits enhancer 
activitv. 



9. A method according to claims I or 6. wherein the prostate specific antigen 
enhancer is contained within a polynucleotide fragment of about 5.S kilobases from about ■ 
5824 to about -1 of the upstream region of the PSA gene, wherein the enhancer exhibits 
enhancer activity. 

1 0. A method according to claim 1 0. wherein the promoter comprises a sequence 
encompassing nucleotides between about -560 to about +7 of the PSA gene. 

1 1. A method for screening compounds for the treatment of prostate cancer 
employing cells comprising an expression construct, said expression construct comprising 
an enhancer of a prostate-specific gene and a promoter and a reporter gene whose 
expression product provides a detectable signal, wherein said reporter gene is under the 
transcriptional control of said enhancer, said method comprising the steps of: 

ai combining said ceils w,th a candidate compound for a sufficient time for 
detectable expression of said reporter gene: and 

b) detecting the level of expression of said reporter gene as compared to the level 
of expression in the absence of said candidate comoound. 
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12. A method according to ciaim i 1. wherein said reporter gene expresses an 



enzvme. 



13. A method according to claim 12. wherein said e: 



nzyme is luciferase. 



!-> activity. 



14. A method according to claim 13. wherein sa.d detectinc comprises- 
lysine said cells: and assaying said lysate for luminescence^ 

15. A method according to claim 1 1. wherem said enhancer is an enhancer reg.on 
of the human prostate specific antigen (PSA I gene. 

16. A method according to claim if. wherem the prostate specific antigen 
enhancer comprises a sequence encompassing nucleotides between about -5824 to about - 
3738 of .he upstream region of the PSA gene, wherem the enhancer exhibits enhancer 



17. A method according , 0 claim 1 1. w h ere:n said enhancer from the human 
glandular kallikrem {hKLK2) gene. 

1 8. A method according to claim 1 7. wherem the nKLK2 enhancer comprises a 
sequence encompassing nucleotides about 1 to about 9765 of SEO ID NO: 1 or active 
fragments thereof. 

19. A me.hod according to claim 1 7. wherem .he h.KLK2 enhancer comprises a 
sequence encompassing nucleotides about 5976 ,o about 9620 of SEO ID NO:l or active 
fragments thereof. 

20. A method according to claim 17. wherem the HKLK2 enhancer comprises a 
sequence encompassing nucleotides about 6859 to about 8627 of SEO ID NO:! or acuve 

fragments thereof. 

21. A method of any of claims I 7 to 20. wherein the promoter is an hKLK2 
promoter. 



22. A method of any of claims i I to 2!. where,,; :he ceils are mammali 



tan. 
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anticen. 



23. A method of claim 22. .-.herein the mammalian ceils express prostate specific 



24. A method of claim 22 . r 23. wherein the cells 



s are prostate. 



25. A method of claim 24. .v herein the prostate cells contain an endogenous 
androgen receptor. 
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